Current research indicates that human gaze direction is a special cue for shifting attention for one of two reasons: (1) it reflects social desires and intentions and (2) its basic perceptual features usually correspond to important events in the environment. This study, conducted with individuals with autism and with age-and IQ-matched typically developing individuals, dissociates these two often-confounded explanations and demonstrates that eyes appear to be special for typically developing individuals because of their social power, whereas gaze effects are mediated by feature correspondence among persons with autism. Why do we have a tendency to shift our attention to where other people are looking? Investigations suggest that there are two possible explanations. One is that eye direction conveys key social information, such as status, personal interest, and attentional engagement [2] . We call this the social reading hypothesis. The other is that people are sensitive to changes in the basic stimulus features that are associated with shifts in gaze direction, in particular, the correspondence between the location of an interesting event in the environment and the position of the pupils/irises in the eyes that are directed towards that location [6, 13] . We call this the feature correspondence hypothesis.
Why do we have a tendency to shift our attention to where other people are looking? Investigations suggest that there are two possible explanations. One is that eye direction conveys key social information, such as status, personal interest, and attentional engagement [2] . We call this the social reading hypothesis. The other is that people are sensitive to changes in the basic stimulus features that are associated with shifts in gaze direction, in particular, the correspondence between the location of an interesting event in the environment and the position of the pupils/irises in the eyes that are directed towards that location [6, 13] . We call this the feature correspondence hypothesis.
In the past, these two conceptualizations were tied so closely to one another that they were often discussed as though they were synonymous, as it is difficult to imagine a natural situation in which the social meaning associated with gaze direction and the perceptual features associated with gaze direction could be disentangled [5] . In the present study, we show that the two indeed can be dissociated, a finding that carries substantial implications for the understanding of human social cognition.
We examined the performance of a total of 47 participants (see Table 1 ), who viewed static displays of left-and right-deviated gaze on a computer screen. The participants were asked to make a speeded keypress response when they detected a target occurring to the left or right of the face following one of four gaze cue-target delay intervals (see Fig. 1 ). Both high functioning individuals with autism (HFA) and typically developing peers (TD) were assigned randomly to either the nonpredictive gaze condition or the predictive gaze condition. In the nonpredictive condition, a target appeared at the gazed-at location 50% of the time and A target presented at an eccentricity of 3.558 of visual angle was shown on the left or the right side of the fixation stimulus 105, 300, 600, or 1005 ms after appearance of the pupils (the attentional cue). Both the central face and the target remained on the screen until a response was made or 2, 700 ms had elapsed, whichever came first. Speeded response time was measured from the onset of the target. Participants were instructed to maintain central fixation and were informally monitored as it is well established that eye movements do not occur when suprathreshold targets such as those used here must be detected [7] . In the nonpredictive cue condition, each participant received a total of 336 experimental trials, divided equally over 8 testing blocks while in the predictive cue condition each participant received 672 trials, divided equally over 16 testing blocks. Fig. 2 . Mean response time (RT) in milliseconds (ms) for high-functioning individuals with autism (HFA) and typically developing (TD) individuals as a function of gaze cue-target delay when the target appeared at a location that was or was not gazed-at. The column on the left shows HFA performance when gaze direction was predictive (top figure) and when it was nonpredictive (bottom figure) of target location. The column on the right shows TD performance when gaze was predictive (top figure) and when it was nonpredictive (bottom figure) of target location. Mean response error never exceeded 3.6% and averaged 0.9%. An analysis of variance (ANOVA) of HFA RT performance in the predictive condition, with gaze-target stimulus onset asynchrony (SOA) and gaze-target validity as factors, revealed significant main effects for both SOA and gaze validity [both F's N 8. at the not-gazed-at location 50% of the time. In the predictive condition, a target appeared at the gazed-at location 80% of the time and at the not-gazed-at location 20% of the time.
When eye direction was spatially predictive, as illustrated in Figs. 2A and C, both HFAs and TDs were faster to detect targets occurring at the gazed-at location. This indicates that both groups could perceive and use gaze direction as an attentional cue when the correspondence information was known to be a reliable aid to the task at hand. The key question, however, is whether attending to a gazed-at location is driven by the stimulus features (high correspondence between the cue and the target) or by social relevance of perceived gaze direction.
Figs. 2B and D show that, consistent with previous findings [6, 16] , TDs shifted their attention in response to perceived eye direction when it was spatially nonpredictive (that is, when the correspondence between eye direction and target location was at chance). In contrast, HFAs did not shift their attention in response to nonpredictive eye direction. This difference in performance supports the social reading hypothesis as TDs, who can respond to the social power of eyes, orient automatically in response to gaze direction even when it conveys no predictive information about environmental events. In contrast, HFAs do not attend to eye direction when it is spatially nonpredictive. This is consistent with the notion that HFAs are not sensitive to eyes as displaying socially relevant information [8, 10, 18] , but are exquisitely sensitive to changes in event probability in their environment [11] . Thus, our experiment supports the feature correspondence hypothesis with regard to HFAs. It also highlights the outcome that HFAs essentially outperform the TDs in the nonpredictive condition insofar as HFAs were not bfooledQ by a nonpredictive gaze cue.
The results of the present study suggest that efforts to train individuals with autism to use eye direction as a probabilistic feature correspondence cue fail to capture the key and fundamental component that gaze direction is normally used as a cue that is prioritized by the human attention system because of its social relevance. At best, individuals with autism appear to learn to orient attention to features that are usually confounded with eye direction, such as abrupt transients and stimulus motion [3, 12, 17, 19] . This failure to appreciate the social power of human eyes appears to be grounded in fundamental differences in brain function between individuals with autism and the general population. For example, functional neuroimaging evidence indicates that the superior temporal sulcus' typical specialization for processing faces and eyes [1, 4, 9] is not evident consistently in individuals with autism [10, 18] .
Our study provides evidence that perceived social relevance, and not feature correspondence, drives automatic attentional orienting in response to gaze direction for typically developing individuals, but that feature correspondence, and not social relevance, mediates attention to gaze effects in individuals with autism. As such, the present study provides the first dissociation of these two oftenconfounded explanations, carrying with it important implications for understanding the development of social attention in both healthy and atypical populations. [14] . Participants included in the typically developing (TD) group were screened for history of psychiatric disorders. Groups were matched for mean IQ and chronological years of age (CA). Four participants (not shown) were excluded due to failures to perform the speeded aspect of the task.
